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Re Item 111 



Non-establishment of opinion with regard to nm m | tv . inventive step and inri„«tn a i 
applicability 

1 " Claims 17-49 and 64 - 8? are not clear and, hence, do dot comply with the 
requirements set forth in Article 6 PCT. 



1.1. 



Cla ' m 17 tempts to define the subject-matter in terms of the result to be achieved (". 
specifying physical parameters for said component to obtain said trimmable range for 
said resistance and said trimmable range for said temperature coefficient ..."), which 
merely amounts to a statement of the underlying problem, without providing the technical 
features necessary for achieving this result. 

1.2. The term "decison-making-module" in claim 33 is unclear, since it leaves the reader in 
doubt, which decisions are made and how the decisions are made, in order to achieve 
the object of the invention. 

1 .3. Also Claim 64 attempts to define the subject-matter in terms of the result to be achieved 
("... is set ..."), which merely amounts to a statement of the underlying problem, without 
providing the technical features necessary for achieving this result. 

It should be noted, that the features of claim 65 are not suitable to clarify claim 64. Claim 
65 attempts to define a product (the circuit) by its manufacturing process. However in 
the present case it is not possible to distinguish a circuit with a resistor known from 
document D1, having a particular resistance value and a praticular TCR value from a 
circuit with a resistor, whose TCR is adjusted to this particular resistance value and to 
this particular TCR value in accordance with the method of any one of claims 1 - 32. 

1 " 4 - Claims 18 -3P, 34 -49 and 65 -8P are also unclear, because they are referred back to 
unclear claims 1 7, 33 and 64, respectively. 

2. In view of the foregoing, it is impossible to give a reasoned statement under Rule 
66.2(a)(n) with regard to novelty and inventive step for claims 1 7 - 49 and m. - 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Reference is made to the following document: 

D1: BABCOCK J A ET AL: "Polysilicon resistor trimming for packaged integrated 
circuits" ELECTRON DEVICES MEETING, 1993. TECHNICAL DIGEST 
INTERNATIONAL WASHINGTON, DC, USA 5-8 DEC. 1993, NEW YORK, NY,' 
USA.IEEE, 5 December 1993 (1993-12-05), pages 247-250, XP01 01 18446 ISBN* 
0-7803-1450-6 



2.1 . The document D1 is regarded as being the closest prior art to the subject-matter of claim 
1 and shows (the references in parentheses applying to this document): 

A method for adjusting the resistance, R, of a thermally mutable resistor material (figure 
5) and a method for adjusting the temperature coefficient of change of the resistance 
TCR, of said resistor (figure 3). This method comprises as a matter of course the trivial 
steps of 

selecting a target resistance value (or a TCR value) 

trimming the resistance value (or the TCR value) until it is substanially equal to the 
target resistance value (or the target TCR value, respectively) 

2.2. The subject-matter of claim 1 differs from this known method in that 

the resistance value and the TCR value are trimmed independently to their target 
values by 

trimming the resistance value until it is substantially equal to the target resistance 
value 

trimming the TCR value until it is substanially equal to the target TCR value, while 
maintaining the resistance value substantially equal to the target resistance value 
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by cycling the resistance away from and back to the target resistance value, 
thereby using a R-TCR-hysteresis characteristics of the thermally mutable resistor 
material. 

2.3. The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

2.4. The problem to be solved by the present invention may be regarded as 

providing a method for trimming the resistance value and the TCR value of a thermally 
mutable resistor material independently. 

2.5. The solution to this problem proposed in claim 1 of the present application is considered 
as involving an inventive step (Article 33(3) PCT) for the following reasons: 

The documents cited in the International Search Report do not suggest, that the 
resistance value and the TCR value of a thermally mutable resistor material can be 
trimmed independenty by the proposed method, because these documents do not teach 
a R-TCR-hysteresis characteristics of the thermally mutable resistor material. 

2.6. Claims 2- 16 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 



3. For the same reasons as given in paragraph 2. above, the subject-matter of claim 50 
and claims 5J - 63 , dependent on claim 50, is new and involves an inventive step. 



Re Item VII 

Certain defects in the international application 

1 . Independent claims 1, 17, 33, 50 and 64 are not in the two-part form in accordance with 
Rule 6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art being placed in the preamble (Rule 6.3(b)(1) 
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Re Hem VIII 

Certain observations on the international application 

1 ' In^eT d06S n °' meet ^ rec «*~ of Article 6 PCT, because 



2 ' 2 ' Cesil 0 * CUSSi ° n UndSr item V " ele0,rical —Ponents- is inte^reted as 

3.2. For the discussion under item V the term "micro-platform" is interpreted as a "olatWm 
suspended over a depression", as shown in figures 9 and 1() meipreted 33 a p,atform 
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4 ' Al f° daims 2 - 16, 18 - 32, 34 - 49 51 - 63 and 65 - BP are unclear, since they are 
referred back to unclear claims. 
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WHAT IS CLAIMED IS: 



1. A method for adjusting resistance of an electrical component made of a 
thermally mutable material and temperature coefficient of change of said resistance, 
said thermally mutable material possessing a hysteresis characteristic with respect to a 
dependence of said temperature coefficient on said resistance, the method comprising: 

selecting a target resistance value; 

selecting a target temperature coefficient independent from said target resistance 
value and within a range of temperature coefficient values available for said target 
resistance value; 

trimming said resistance value until said resistance value is substantially equal to 
said target resistance value; and 

trimming said temperature coefficient until said temperature coefficient is 
substantially equal to said target temperature coefficient, while maintaining said 
resistance value substantially equal to said target resistance value by cycling said 
resistance value away from and back towards a starting point, thereby using said 
hysteresis characteristic of said thermally mutable material. 

2- A method as claimed in claim 1. wherein said trimming said resistance 
comprises applying a heating cycle, and said heating cycle comprises a sequence of 
heat pulses to trim said resistance value in a first direction and a sequence of heat 
pulses to trim said resistance value in an opposite direction. 

3. A method as claimed in any one of claims 1 and 2. wherein said trimming said 
temperature coefficient comprises sel ecting parameters of said heating cycle to 
determine a direction of trimming and an amount of trimming of said temperature 
coefficient. 

4. A method as claimed in claim 3. wherein said selecting parameters comprises 
selecting a first heat pulse of said sequence of heat pulses of aaid heating cycle to be of 
a given amplitude to determine a change in said temperature coefficient 
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5. A method as claimed in any one of claims 3 to 4, wherein said electrical 
component is a resistor. 

6. A method as claimed in any one of claims 3 to 5. wherein said electrical 
component is on a thermally isolated micro-platform on a substrate. 

7. A method as claimed in claim 6, wherein a resistive heating element is 
prodded for generating said sequence of heat pulses. 

ther rJ* A 7fT " ^ C,8im 7 ' Wherei " ^ hSatin9 'S - -id 

thermally isolated micro-platform. 

coefficl' , A mett, ° C ' 3S C ' aimed iR **" * Whe ' a ' n ^ — tampan 

above a temperature coefficfen. reversal 9naMd _ aM ^ ^ ^ 
coefficient up using pulses below said threshold. pwwure 

10. A method as Calmed in anyone of claims 2 to 9. wherein said trimming saw 
temperature coefficient comprises applying a plurality of heating oycies. 

11 A method as claimed in any one of claims 9 to ,0. when* said electrical 
component ,s on a thermally isolated micro-platform. «actr,cal 

and eaid^ T " ^"^ ** * ^ Wherei " said "*•«• 

a succeeding heat pulse. HH»y»"y 

13 A method as claimed in claim 12. wherein said temperatum coefficient is 
measu^ dunng a cooling of said componen, w»h respect to an 
sa.d target temperature coefficient is substantially zero. 
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14. A method as claimed in claim 12. wherein said target temperature coefficient 
corresponds to a non-zero relative temperature coefficient. 

15. A method as claimed In claim 4, wherein said trimming said resistance 
comprises providing at feast one pulse just above a trimming temperature threshold to 
precision-trim said resistance while obtaining a negligible change in said temperature 
coefficient. 

16. A method as claimed in any one of claims 1 to 15, wherein said component is 
part of a bridge circuit and said trimming said resistance creates a balanced state of 
said bridge circuit. 

17. A method for providing a circuit, the method comprising: 

designing said circuit including at least one mermally-mutable component 
havmg a target resistance value and a target temperature coefficient of resistance value 
independent from said target resistance va.ue. the thermally-mutable component being 
made of a materia, possessing a hysteresis characteristic wfth respect to a dependence 
of said temperature coefficient on said resistance; 

identifying a nominal resistance value having a trimmable range for said 
resistance mcluding said target resistance value and a trimmable range for said 
temperature coefficient of resistance including said target temperature coefficient of 
resistance; 

specifying physical paramo fcr said component to obtain said 
fcmmable range for said resistance and said tnmmabta range fcr said temperature 
coefficient; and K 

manufacturing said circuit on a substrate wherein said component has 
said nominal resistance value. 

18. A method as claimed in claim 17, further comprising: 
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trimming said nominal resistance value to be substantially equal to said 
target resistance value; and 

trimming said temperature coefficient of resistance to be substantially 
equal to said target temperature coefficient of resistance value. 

19. A method as claimed in claim 18. wherein said specifying physical 
parameters comprises specifying a position of said component in said circuit and 
dimensions of said component. 

20. A method as claimed in claim 18. wherein said trimming said nominal 
resistance comprises applying a heating cycle, and said heating cycle comprises a 
sequence of heat pulses to Mm said resistance value in a first direction and a sequence 
of heat pulses to trim said resistance value in an opposite direction. 

21. A method as cfaimed in any one of claims 18 to 20. wherein said trimming 
said nominal temperature coefficient comprises selecting parameters of said heating 
cycle to determine a direction of trimming and an amount of trimming. 

22. A method as claimed in claim 21. wherein said selecting parameters 
comprises selecting a first heat pulse of said sequence of heat pulses of said heating 
cycle to be of a given amplitude to determine a change in said temperature coefficient. 

23. A method as claimed in any one of claims 21 to 22. wherein said electrical 
component is a resfstor. 

24. A method as claimed in any one of claims 21 to 23, wherein said electrical 
component is on a thermally isolated micro-platform on a substrate. 

25. A method as claimed in claim 24. wherein a resistive heating element is 
provided for generating said sequence of heat pulses. 
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28. A method as claimed in claim 25, wherein said heating element is on said 
thermally isolated micro-platform. 

27. A method as claimed in claim 22, wherein said trimming said temperature 
coefficient comprises driving said temperature coefficient down by using a first pulse 
above a temperature coefficient reversal threshold, and driving said temperature 
coefficient up using pulses below said threshold. 

28. A method as claimed in any one of claims 20 to 27, wherein said trimming 
said temperature coefficient comprises applying a plurality of heating cycles. 

29. A method as claimed in any one of claims 20 to 28, wherein said electrical 
component is on a thermally isolated micro-platform and wherein said resistance and 
said temperature coefficient can be measured at room temperature before applying a 
succeeding heat pulse. 

30. A method as claimed in claim 29, wherein said temperature coefficient is 
measured during a cooling of said component with respect to an arbitrary sca.e and 
said target temperature coefficient is substantially zero. 

31. A method as claimed in claim 20. wherein said trimming said resistance 
comprises providing at least one pulse just above a trimming temperature threshold 
precision-trim said resistance while obtaining a negligible change In said temperature 
coefficient. r 

32. A method as claimed in any one of claims 17 to 31 , wherein said component 
.5 part of a bridge circuit and said trimming said resistance creates a balanced state of 
said bridge circuit. 

33. An apparatus for trimming a temperature coefficient of resistance of an 
electncal component made from a thermally mutable material possessing a hysteresis 
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characteristic with respect to a dependence of said temperature coefficient on said 

resistance, the apparatus comprising: 

a substrate having a portion for thermally-isolating said electrical component; 
heating circuitry having a decision-making module adapted to apply heating 

cycles to said component, each of said heating cycles comprising a sequence of heat 
pulses to trim a resistance value in a first direction and a sequence of heat pulses to 
trim said resistance value in an opposite direction, and wherein each heating cycle trims 
said temperature coefficient of resistance by an increment by cycling said resistance 
value away from and back towards a starting point, thereby using said hysteresis 
characteristic of said thermally mutable material; and 

measuring circuitry adapted to measure said resistance and said temperature 
coefficient of resistance. 

34. An apparatus as claimed in claim 33, wherein said decisionmaking module is 
adapted to determine an amplitude of a heat pulse, a duration of said heat pulse, and a 
time interval before a succeeding heat pulse. 

35. An apparatus as claimed in any one of claims 33 to 34, wherein said heating 
crcu.try comprises a heating element for heating said electrical component. 

36. An apparatus as claimed in any one of claims 33 to 35, wherein said 
electrical component is a resistor. 

37. An apparatus as claimed in any one of claims 33 to 36, wherein said 
substrate has a thermally-isolated micro-platform for said electrical component. 

38. An apparatus as claimed in daim 37, wherein said heating element is on said 
thermally isolated micro-platform. 

39. An apparatus as claimed in claim 37, wherein said heating element is on a 
second thermally Isolated micro-platform in close probity to said electrical component. 



*Pf~H*m*m 18:38 &Pf.nr.:659P.008 



CA0401 



40 



40. An apparatus as claimed In any one of claims 33 to 39, wherein said 
decision-making module determines said amplitude of a heat pulse, duration of said 
heat pulse, and time interval before a succeeding heat pulse as a function of a history of 
pulses applied to said electrical component. 

41. An apparatus as claimed in any one of claims 33 to 40, wherein said 
component is part of a bridge circuit, and said apparatus is for adjusting said 
temperature coefficient of a bridge output. 

42. An apparatus as claimed in any one of claims 33 to 41 , wherein said heating 
circuitry generates said heating cycle for trimming said temperature coefficient. 

43. An apparatus as claimed in claim 4 2 ; wherein said heating cycle comprises a 
sequence of pulses to trim said resistance in a first direction and a sequence of pulses 
to trim said resistance in an opposite direction. 

44. An apparatus as claimed in claim 43, wherein said decision-making module 
determines an amplitude of a first pulse of said sequence of pulses to determine a 
dfrection and an amount to trim of said temperature coefficient. 

45. An apparatus as claimed in claim 33 r wherein said electrical component is a 
first resistor and it resides on a first thermally-isolated micro-platform, and further 
composing a second resistor made from a thermally-mutable material and residing on a 
second thermally-Isolated micro-platform; wherein said heating circuitry comprises a 
first resistive heating element on said first thermally-isolated micro-platform and a 
second resistive heating element on said second thermally-isolated micro-platform- and 
wherein said measuring circuitry comprises a central resistive heating e,ement placed 
on a third thermally-isolated micro-platform substantially symmetrically between said 
first resistor and said second resistor such that heating through said central resistive 
element results in a substantia!* symmetric temperature rise in said first resistor and 
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said second resistor. 

46. An apparatus as claimed in claim 45, farther comprising two additional 
resistors connected to said first resistor and said second resistor, such that a 
Wheatstone bridge is formed. 

47. An apparatus as daimed in any one of claims 45 and 46, wherein said 
thermally mutable material is polysilicon. 

48. An apparatus as claimed in any one of claims 45 to 47. wherein said central 
resistive element is made of polysilicon. 

49. An apparatus as claimed in any one of claims 45 to 48, wherein said 
measuring circuitry and said calculating circuitry are on a same chip as said substrate. 

50. A method for trimming a temperature coefficient of resistance of at least one 
electrical component made from a thermally mutable material possessing a hysteresis 
characteristic with respect to a dependence of said temperature coefficient on said 
resistance, while maintaining a substantially constant resistance value, the method 
compnsing applying a heating cycle to trim said resistance value away from a target 
resistance value and back to said target resistance value, wherein the temperature 
coefficient of resistance is modified after applying said heating cycle by cycling said 
res,stance value away from and back towards a starting point, thereby using said 
hysteresis characteristic of said thermally mutable material. 

51. A method as claimed in claim 50, wherein applying the heating cycle 
comprises using a first set of pulses to trim away from said target resistance value and 
pulses of amplitudes lower than said first set of pulses to trim back to said target 
resistance value. 

52. A method as claimed in claim 51. wherein said heating cycle comprises at 
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least one heating pulse having a first amplitude, followed by a plurality of heating pulses 
having amplitudes lower than said first amplitude. 

53. A method as claimed in claim 52. wherein said plurality of heating pulses 
have varying amplitudes. 

54. A method as claimed In claim 53. wherein each of said plurality of heating 
pulses has an amplitude equal to or lower than an amplitude of a previous pulse. 

55. A method as claimed in any one of claims 50 to 54, further comprising 
applying a second heating cycle to continue trimming said temperature coefficient of 
resistance. 

56. A method as claimed in claim 55, wherein said second heating cycle 
comprises a first pulse of equal or greater amplitude than a first pulse of a previous 
heating cycle. 

57. A method as claimed in any one of claims 50 to 56. further comprising 
applying a plurality of subsequent heating cycles to further trim said temperature 
coefficient of resistance to a target temperature coefficient of resistance. 

58. A method as claimed in claim 57. wherein said applying a plurality of 
subsequent heating cycles comprises trimming said temperature coefficient of 
resistance below said target temperature coefficient of resistance and gradually 
.ncreasing said temperature coefficient of resistance to said target temperature 
coefficient of resistance. 

59. A method as claimed in any one of claims 50 to 58. wherein said electrical 
component is a resistor. 
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60. A method as claimed in any one of claims 50 to 59, wherein said electrical 
component is on a thermally isolated micro-platform on a substrate. 

61. A method as claimed in claim 60, wherein a resistive heating element is 
provided for generating said heating cycle. 

62. A method as claimed in claim 61, wherein said heating element is on said 
thermally isolated micro-platform. 

63. A method as claimed in any one of claims 50 to 62. wherein said at least one 
electrical component is a pair of matched resistors, and said temperature coefficient of 
resistance is a relative temperature coefficient of resistance. 

64. A circuit comprising at least one electrical component made of a thermally 
mutable material possessing a hysteresis characteristic with respect to a dependence of 
said temperature coefficient on said resistance, defined by an upper limit and a lower 
limit of resistance, and having a temperature coefficient of resistance; characterized in 
that said resistance is set to a predetermined target resistance value and said 
temperature coefficient of resistance is set to a predetermined target temperature 
coefficient of resistance value independent of said target resistance value. 

65. A circuit as claimed in claim 64. wherein said resistance and said 
temperature coefficient of resistance are adjusted in accordance with the method of any 
one of claims 1 to 32. 

66. A circuit as claimed in any one of claims 64 to 65. wherein said 
predetermined target resistance value and said predetermined target temperature 
coefficient of resistance are set to respect an overall predetermined circuit state. 

67. A circuit as claimed in any one of claims 64 to 66. wherein said at least one 
component comprises at least two components having a substantially matched 
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resistance value, and wherein said predetermined temperature coefficient of resistance 
value is a relative temperature coefficient of resistance between said at least two 
components. 



68. A circuit as claimed in claim 67, wherein said substantially matched 
resistance value of said two components has a tolerance value no greater than 50 ppm. 

69 A circuit as claimed in claim 67. wherein said substantially matched resistance 
value of said two components has a tolerance value no greater than ZOO ppm. 

70. A circuit as claimed In any one of claims 67 to 69, wherein said relative 
temperature coefficient of resistance of said two components has a tolerance value no 
greater than 50 ppm/K. 

71. A circuit as claimed in any one of claims 67 to 69, wherein said relative 
temperature coefficient of resistance of said two components has a tolerance value no 
greater than 10 ppm/K. 

72. A circuit as claimed in any one of claims 67 to 71, wherein said relative 
temperature coefficient of resistance of said two components is less than 3% of an as- 
manufactured temperature coefficient of resistance value of one of the two components. 

73. A circuit as claimed in any one of claims 64 to 66, wherein said at least one 
component comprises at least two components and said target resistance value is a 
rat,o between said at least two components, and wherein said matched resistance value 
of said at least two components has a tolerance value no greater than 200 ppm of said 
ratio. 

74. A circuit as claimed in any one of claims 64 to 73, wherein said at least one 
component comprises at least two components and said predetermined temperature 
coefficient of resistance value is a relative temperature coefficient of resistance between 



Empf.zeit ."30/03/2005 18:39 



Enpf .nr.:659 P.013 



30^3-2005., ^^^^^ osiot 

CA040I 

45 



said at least two components, and said relative temperature coefficient of resistance of 
said at least two components is a desired non-zero relative difference from each other, 
and has a tolerance value no greater than 10ppm/K. 

75. A circuit as claimed in any one of claims 64 to 74, wherein said circuit is one 
of a balanced bridge circuit, a calibrated amplifier, and a calibrated sensor system. 

76. A circuit as claimed in any one of claims 67 to 75, wherein said at least two 
components are a pair of resistors connected in series, and wherein said target 
temperature coefficient of resistance is a relative temperature coefficient equal to 
substantially zero. 

77. A circuit as claimed in any one of claims 64 to 76, wherein said at Feast one 
component is a resistor. 

78. A circuit as claimed in any one of claims 64 to 77. wherein said at least one 
component is on at least one thermally-isolated micro-platform. 

79. A circuit as claimed in claim 78. further comprising a heating element on said 
at least one thermally-isolated micro-platform. 

80. A circuit as claimed in claim 79. further comprising a second thermally- 
isolated micro-platform having a second eiectrical component made from a thermally 
mutable material and a second heating element. 

81. A circuit as claimed in claim 80. Further comprising a central resistive heating 
element on a third thermally-isolated micro-platform substantially symmetrically between 
sa,d at least one electrical component and said second electrical component such that 
heating through said central resistive element results in a substantially symmetric 
temperature rise in said at least one eiectrical component and said second electrical 
component. 
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82. A circuit as claimed in any one of claims 64 to 81. wherein said at least 
component is made of polysilicon. 
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